CIRCUIT ARRANGEMENT FOR COMPONENTS TO BE COOLED 
AND CORRESPONDING COOLING METHOD 

5 Field of the invention 

The present invention relates to a circuit arrangement 
having an electronic component to be cooled and an 
inductive component which has a core. Furthermore, the 
10 present invention relates to a corresponding method for 
cooling an electronic component. 

Background of the invention 

15 Integrated circuits often have such a high power 
consumption that they need to be cooled. Suitable 
cooling means are usually provided for this purpose. 
Such cooling means comprise, for example, cooling 
plates or cooling bodies which are relatively bulky. 

20 When a very large amount of heat is dissipated, the 
electronic components may also be actively cooled by 
means of a fan. In any case, sufficient cooling is only 
ensured when the cooling means can absorb sufficient 
energy. This generally means that the cooling means 

25 needs to have a relatively large surface area in order 
for it to be possible for the absorbed heat also to be 
dissipated again to a sufficient extent. 

In many applications, however, the circuit arrangements 
30 should be as compact as possible owing to the small 
amount of space which is available. The cooling bodies 
should therefore also be kept as small as possible. 

Summary of the invention 

35 

It is therefore the object of the present invention to 
propose a circuit arrangement in which the components 
can be cooled sufficiently well even when there is only 
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a small amount of space available. The invention also 
proposes a corresponding cooling method. 

This object is achieved according to the invention by a 
5 circuit arrangement having a component to be cooled, an 
electrical component in the form of a heat sink, which 
is an active part of the circuit arrangement, in 
particular an inductive component having a core, and a 
heat transfer device, which is arranged between the 
10 component to be cooled and the electrical component in 
the form of a heat sink such that it is in direct 
contact with the two for the purpose of removing heat 
from the component to be cooled. 

15 According to the invention, a method is also provided 
for cooling an electronic component of an electrical 
circuit by providing the component to be cooled of the 
electrical circuit, providing an electrical component, 
actively participating in the electrical circuit in the 

20 form of a heat sink, in particular an inductive 
component having a core, and inserting a heat transfer 
device between the component to be cooled and the 
component acting as the heat sink such that it is in 
direct contact with the two for the purpose of removing 

25 heat from the component to be cooled. 

In this manner, the core of an inductor, which has a 
relatively large thermal capacitance, can be used as a 
cooling body or compensating body. There is therefore 
30 no need for a specially provided cooling body, and a 
circuit arrangement can be of more compact design. 

The heat transfer device is preferably produced in the 
form of a mat from a resilient material. The contact 
35 surface between the mat, on the one hand, and the 
component to be cooled or the core, on the other hand, 
can thus be ensured when the component is pressed 
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against the core. Such a resilient mat may be produced 
from a foamed mass. 



The inductive component may comprise a transformer. The 
5 core of the transformer generally has a large mass and 
thus also has a correspondingly high thermal 
capacitance in order for it to act as a heat sink. 



The component to be cooled may be an integrated circuit 
10 and, in particular, a power component. Its flat 
structure facilitates the transfer of heat to the 
thermal mat. 

The circuit arrangement may have two or more components 
15 to be cooled, the mat being arranged jointly thereover. 
This makes it possible to cool two or more components 
at the same time. 



Brief description of the drawings 

20 

The present invention is now explained in more detail 
with reference to the attached drawings, in which: 



figure 1 shows a plan view of power semiconductors, 
25 which are soldered onto a printed circuit 

board; 

figure 2 shows a plan view of the mat according to the 
invention, under which the power semi- 
30 conductors of figure 1 are arranged; 

figure 3 shows a perspective view of the arrangement 
of figure 2; 

35 figure 4 shows a side view of the arrangement of 
figure 2 with a transformer fitted on top; 
and 
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figure 5 shows an end face view of the arrangement of 
figure 4 . 

5 De-tailed description of the invention 

The exemplary embodiment described in more detail below 
is a preferred embodiment of the present invention. 

10 Two or more integrated circuits having power semi- 
conductors 2 (power semiconductors for short) are 
soldered,, in the direct vicinity of one another, onto a 
printed circuit board 1, as is shown in the plan view 
of figure 1. The power semiconductors 2 have an energy 

15 consumption which requires special cooling measures. 

The four power semiconductors 2 are in the present case 
integrated in so-called S08 housings. Each of these 
housings has a flat surface which each lie together in 
20 one plane. A thermally conductive mat 3 may therefore 
easily be placed on the power semiconductors 2, as 
shown in figure 2. 

Figure 3 shows a perspective view of this. The 
25 thermally conductive mat 3, which is made of a foamed, 
electrically insulating material, covers all of the 
integrated circuits 2 to be cooled. The mat 3 may have 
a special coating on its surface for reasons of 
stability or of heat transfer. 

30 

Figure 4 now shows a transformer which is pressed onto 
the power semiconductors 2 with the mat 3 lying on top. 
The transformer 4 is fixed in the holes 5 (see 
figure 1) of the printed circuit board 1 by soldering 
35 such that it makes contact with them. 
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The ferrite core of the transformer 4 therefore presses 
on the mat 3 and the power semiconductors 2 lying 
underneath, such that an improved transfer of heat is 
ensured between the power semiconductors 2 and the 
5 ferrite core. 

Figure 5 shows this assembled arrangement once again, 
in an end face view. It can once again be seen in this 
view that the mat 3 has a special coating on its 
10 surface. It can also be seen that this cooling 
arrangement makes it possible to achieve a very compact 
construction, in which there is no need for an 
additional cooling body, since the ferrite core of the 
transformer 4 takes on the cooling function. 

15 

In an alternative construction, instead of the 
thermally conductive mat 3, a plastic material may be 
sprayed between the core of the transformer 4 and the 
power semiconductors 2 in the form of a heat transfer 
20 device. This would have the further advantage that an 
even larger area of the power semiconductors would be 
surrounded by the thermally conductive material. 



